.esp@cenet — Bibliographic data Page I of 1 



TREATMENT OF SLUDGE OF PURIFYING TANK 

Publication number: JP5068993 (A) ' published as: 

Publication date: 1993-03-23 [1jP31 17249 (B2) 

Inventor{s): YASUDAYUJi 

Applicant(s): MITSUBISHI HEAW IND LTD 

Classification: 

- international: C02F1/44; C02F1/52; C02F3/00; C02F3/12; C02F3/34; 

C02F9/00; C02F1/44; C02F1/52; C02F3/00; C02F3/12; 
C02F3/34; C02F9/00; (IPC1-7); C02F1/44; C02F1/52; C02F3/00; 
C02F3/12; C02F3/34; C02F9/00 

- European: 

Application number: JP1 991 0230060 19910910 
Priority number{s): JP19910230060 19910910 

Abstract Of JP 5068993 (A) 

PURPOSE:To miniaturize an apparatus by a method 
wherein solid matter is separated and removed from 
the sludge of a purifying tanl< and, after a flocculant 

is injected in a separated liquid, this separated liquid 
is separated into membrane transmitted water and a 
membrane cone, liquid by an uitrafiltration 
membrane separation means and membrane 
separated water is treated with a biological 
treatment means to obtain high nitrogen removing 

function. CONSTiTUTiON:Purifying tani<; sludge 1 . . 

and a flocculant 2 are mixed in a chemical mixing ^.i " .{.j^^^gaf* / 

tank 3 to flocculate and grow particles and the ^ ^ » ,^ n^i-^ 

mixture is introduced into a mechanical separation ■ ^ f 

tank 4 to be separated into excessive sludge 5 and 



a separated liquid 6.; Next, the separated liquid 6 1" i -im^^ 

and a flocculant 7 are miixed in a chemical mixing ' i' 

tank 8 to perform fiocculation reaction and — >- - " ~< i 

introduced into an ultrafiltration membrane \ j U MUmft. 

separation tank 9 to block all part of SS a greater ^ — — — ■ ^ — 

part of and soluble matter, and this blocked mixture * 
is fixed as solid matter by a flocculant to be removed 
as flocculated sludge 11. Membrane transmitted 
water 10 is introduced into a biological treatment 
process 12 and nitrogen slightly remaining in the 
membrane transmitted water is almost perfectly 
removed by biological digesting and denirifying 
action and the biological excessive sludge 13 
generated in this process 12 is circulated to the 
mechanical separation tank 4 along with flocculated 
sludge 1 1 to be discharged as excessive sludge 5. 
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[Claims for the Patent] 

[Claim 1] A method to treat septic tank sludge, 
comprising: after a coagulant is poured into a liquid in 
which solid substances of septic tank sludge are separated 
and removed by a mechanical separation means, the liquid is 
separated to membrane-permeated water and membrane- 
thickened fluid by an ultrafiltration membrane separation 
means; the membrane-thickened water is led to a biological 
treatment means and is treated; the membrane-thickened 
fluid and excess biological sludge caused by the biological 
treatment means, are circulated by said mechanical 
separation means and are discharged together as excess 
sludge to the outside of the system. 

[Detailed Description of the Invention] 

[0001] 

[Industrial Application Field] The present invention 
relates to a method to treat septic tank sludge. 
[0002] 

[Prior Art] A treatment system in conventional single 
treatment septic tank (without any mixing of domestic 
wastewater) sludge is described referring to Fig. 3. 

[0003] In Fig. 3, a basic structure adopted is that a 
coagulant 2 is poured to septic tank (illustration omitted) 
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sludge 1 in a coagulant mixing tank 23, and then solid 
substances (separated sludge) and part of colloidal, 
soluble substances 25 are eliminated in a solid-liquid 
separation tank 24, and the separated liquid is treated by 
a post-biological treatment (diluted activated sludge 
method) means. A polymer coagulant is generally used as the 
coagulant 2, and a gravity separation tank, float 
separation tank, or mechanical separation tank is used as 
the solid-liquid separation tank 24. The solid substances 
25 eliminated in the solid-liquid separation tank 24 are 
treated by a sludge treatment process (illustration 
omitted) . 

[0004] Incidentally, Fig. 3 shows 26 as diluted water; 
27 a dilution adjustment tank; 28 an aeration tank; 29 
return sludge; 30 aerated air; 31 a precipitation tank; 32 
excess sludge; and 33 treated water. 

[0005] 

[Problems to be solved by the Invention] The 
conventional system shown in Fig. 3 has basic problems in a 
biological treatment facility as the main location. 

[0006] (1) Such a facility has only a function to 
remove organic and solid substances, and thus nitrogen is 
rarely removed. That is, the facility has a function to 
remove BOD, part of COD, and SS (suspended substances), but 
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organic nitrogen and ammonium nitrogen are removed as least 
as what cleaned bacteria utilize them as the source of 
nitrogen for their proliferation (around 10 to 15% of 
poured nitrogen) . 

[0007] (2) The volume of apparatus is extremely large. 
That is, the total mean residence time at an undiluted 
solution flow standard except for the amount of return 
sludge is three days. To bestow with the nitrogen removal 
function, this duration must be considered as double or 
more . 

[0008] The present invention has been completed to 
overcome these basic problems that the conventional system 

has and to provide a biological treatment method, which has 
a high rate of nitrogen removal function and a small volume 
of apparatus. 
[0009] 

[Means to solve the Problems] The present invention is 
a method to treat septic tank, sludge, comprising: after a 
coagulant is poured into a liquid in which solid substances 
of septic tank sludge are separated and removed by a 
mechanical separation means, the liquid is separated to 
membrane-permeated water and membrane-thiclcened fluid by an 
ultrafiltration membrane separation means; the membrane- 
thiclcened water is led to a biological treatment means and 
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is treated; the membrane-thickened fluid and excess 
biological sludge caused by the biological treatment means, 
are circulated by said mechanical separation means and are 
discharged together as excess sludge to the outside of the 
system. 

[0010] To achieve bestowing with a high rate of 
nitrogen removal function and reducing the volume of a 
biological reaction tank simultaneously, both a good scheme 
for the biological treatment process and reduction in 
pollutant load (especially nitrogen load) are required, and 
reinforcement in pre-treatment function and improvement of 
solid-liquid separation process are needed. 

[0011] Therefore, the purposes of the present 
invention are (1) for not only BOD, COD, and SS but also 
organic nitrogen to be blocked and thickened in a high rate, 
applying ultrafiltration membrane, which can remove solid 
substances and colloids completely, as well as part of 
soluble substances, as a solid-liquid separation method, 
(2) pouring a coagulant before the membrane separation and 
fixating any pollutant ingredients blocked, which simply 
become thickened substances unless they are fixated, as 
well as flow out to dehydrated filtrate on the sludge 
treatment process, and thus they cause a load on the 
biological treatment after all, (3) introducing both 
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coagulated sludge caused by the membrane separation and 
excess biological sludge caused by the biological treatment 
to the mechanical separation process, taking them out 
together as excess sludge, and thus unifying the excess 
sludge generation system. 

[0012] That is, characteristics of the present 
invention are: © applying the ultrafiltration membrane 
separation as a pre-treatment of biological treatment in 
the treatment of septic tank sludge, @ pouring a coagulant 

before this ultrafiltration membrane separation, and @ 

introducing the coagulated sludge caused by the 

ultrafiltration membrane separation and excess biological 
sludge caused by the biological treatment to the mechanical 
separation process before the ultrafiltration membrane 
separation . 
[0013] 

[Actions] © Applying the ultrafiltration membrane 

separation enables removing BOD, COD, SS, and organic 
nitrogen, and thus the load applied to the post-biological 
treatment can be reduced. 

[0014] @ Pouring a coagulant enables fixating any 
pollutant ingredients, such as BOD, COD, and organic 
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nitrogen, as solid substances, and the membrane permeation 
flux is increased and stabilized by the aggregation and 
bulking of minute particles. (The aggregation and bulking 
of the solid substances and colloids decrease the membrane 
permeation resistance; maintain a higher permeation flux; 
and increase the stability of permeation flux. 

[0015] @ Introducing the coagulated sludge and excess 

biological sludge to the mechanical separation means 
unifies the excess sludge generation system, and thus the 
process can be simplified. 
[0016] 

[Example] One example of the present invention is 
described below referring to Fig. 1. After the aggregation 
and bulking of particles were conducted by mixing septic 
tank sludge 1 and a coagulant 2 in a drug mixing tank 3, 
the mixture was introduced to a mechanical separation tank 
4 and was separated to excess sludge 5 and separated liquid 
6. In the mechanical separation tank 4, excess solid 
substances (SS) were mainly removed, but a few soluble 
substances were also removed. If any excess solid 

/3 

substances are removed beforehand, the permeation flux of 
the post-ultraf iltration membrane can be increased and also 
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stabilized. This separated liquid 6 and a coagulant 7 were 
mixed together in a drug mixing tank 8, and aggregation 
reaction was conducted. Then, the mixture was introduced to 
an ultrafiltration membrane separation tank 9 to block 100% 
of SS and most of soluble substances, which were fixated as 
solid substances by the coagulant and were removed as 
coagulated sludge 11. This coagulated sludge 11 was 
circulated forward to the mechanical separation tank 4. 

[0017] Membrane permeated water 10 was introduced to a 
biological treatment process 12, and almost 100% of 
nitrogen (most of which was ammonium nitrogen) resided a 
little in the membrane permeated water was removed by the 
biological digestion nitrogen removal action. Excess 
biological sludge 13 caused by the biological treatment 
process 12 was circulated forward to the mechanical 
separation tank 4 similarly as the coagulated sludge 11. 
The coagulated sludge 11 and the excess biological sludge 
13 were discharged together as the excess sludge 5. 

[0018] In here, the fraction molecular weight, module 
type, and material quality of the ultrafiltration membrane 
do not matter. As the material quality for the membrane, 
the ultrafiltration membrane on the market, such as 
polyacrylnitril and polyolefin, can be simply used. The 
module can be any of tube type, hollow fiber type, film 
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type, spiral type, and the like. The excess sludge 5 can be 
treated in a sludge treatment process (dehydrating, drying, 
and incinerating, and the like) . Examples of the coagulant 
include aluminum sulfate, ferric chloride, and polymer 
coagulant . 

[0019] To verify effects of the present invention, 
experiments were conducted by using the experimental 
equipments as the same as the flow in Fig. 1. Septic tank 
sludge 1 collected from a raw sewage disposal facility was 
led to the drug mixing tank 3 to which a prescribed amount 
of the coagulant 2 was added. The mixture was separated to 
excess sludge 5 and separated liquid 6 in the mechanical 
separation tank 4 (in here, centrif ugation) . This separated 
liquid 6 was led to the drug mixing tank 8 to which a 
prescribed amount of the coagulant 7 was added. The mixture 
was stirred rapidly (the rotation rate of stirring 
propeller: 120 to 150 r. p. m. ) for 120 minutes and slowly 
(the rotation rate of stirring propeller: 50 r. p. m. ) for 
30 minutes for the coagulation reaction. Then, the liquid 
was led to the ultrafiltration membrane separation tank 9, 
and the membrane separation was conducted in a batchwise 
manner . 

[0020] In here, the basic elements of membrane 
separation module in the ultrafiltration membrane 
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separation tank 9 are mentioned below. 

© The sort of membrane: material quality - polyacrylnitril 

(effective area: 0.42 m^) , fraction molecular weight: 
100, 000. 

(D Membrane module : tube type 

(D Membrane separation conditions: the mean permeation 

pressure - 1.5 kg/cm^ G; temperature - 22 to 23 °C 

© Coagulant: aluminum sulfate, ferric chloride; pouring 

rate: each 300,500 ppm 

[0021] Fig. 2 is a rough drawing of test equipments in 
the biological treatment process for the membrane permeated 
water 10 in Fig. 1. The test was conducted separately from 
the pre-treatment (the process before the ultrafiltration 
membrane separation tank 9). The test equipments in the 
biological treatment process in Fig. 2 consisted of an 
undiluted solution (the membrane permeated water 10) 
storage tank 15, undiluted solution pump 16, nitrification 
tank 17, nitrogen removal tank 18, re-aeration tank 19, 
precipitation tank 20, treated water 21 discharge line, 
return sludge 22 return line, and excess sludge 13 return 
line (this excess sludge 13 is returned forward to the 
mechanical separation tank in Fig. 1) . 
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[0022] The total mean residence time at an undiluted 
solution (the membrane permeated water 10) flow standard 
was three days. Nitrification (NH4, -N oxidization) was 
conducted for BOD removal in the nitrification tank 17, 
while oxidized nitrogen produced in the nitrification tank 
17 is deoxidized in the nitrogen removal tank 18. Alcohol, 
if necessary, is poured as the source of carbon. The re- 
aeration tank 19 is for removing this residual alcohol. 

[0023] Table 1 shows the results obtained by the 
experiment equipments shown in Figs. 1 and 2. 

[Table 1] 



Unit: ppm (mean values) 





Septic tank 
sludge mechanical 
separation liquid 


Membrane treatment 
liquid of 
mechanical 
separation liquid 


Biologically 

treated 

water 


BOD 


360 


65 


9 


T-N 


150 


85 


18 


SS 


1,200 


0 


5 



(Note) T-N: the total nitrogen 



[0024] T-N in the treated water maintained 20 ppm or 
less for three days as the total mean residence time for 
the biological treatment (in the conventional method, 150 
to 200 ppm at the exit in the biological treatment process). 
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and thus it shows that the method of the present invention 
is bestowed with the higher nitrogen removal function 
without increasing the volume of biological treatment than 
the conventional method. The factor is the enhancement in 
the pre-treatment function by the membrane treatment added. 
[0025] 

[Effect of the Invention] The present invention 
enables the high rate of nitrogen removal without 

increasing the volume of biological treatment equipment. 
[Brief Description of the Drawings] 

[Fig. 1] A diagram showing one example of the present 
invention . 

[Fig. 2] A diagram showing the biological treatment 
process in one example of the present invention. 

[Fig. 3] A diagram showing one mode of the 
conventional treatment method for septic tank sludge. 

/4 

[Fig. 1] 



12 



mm 




I 



/I mm 

V 9 mwm^m 



;0 Mjj^ 

— 



6 SH^IM 



1: septic tank sludge, 2: a coagulant, 3: a drug mixing 
tank, 4: a mechanical separation tank, 5: excess sludge, 6: 
separated liquid, 7: a coagulant, 8: a drug mixing tank, 9: 
an ultrafiltration membrane separation tank, 10: membrane 
permeated water, 11: coagulated sludge, 12: a biological 
treatment process, 13: excess biological sludge, 14: 
biologically treated water 



[Fig. 2] 
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13: excess sludge (to be returned forward to the mechanical 
separation tank in Fig. 1), 15: an undiluted solution (the 
membrane permeated water) storage tank, 16: an undiluted 
solution pump, 17: a nitrification tank, 18: nitrogen 
removal tank, 19: a re-aeration tank, 20: a precipitation 
tank, 21: treated water, 22: return sludge 



[Fig. 3] 
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